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(54) Positioning apparatus 

(57) A stop range setting circuit (1) sets a stop 
range of a control object on the basis of a target position 
signal, and a PBR (6) detects a present position of the 
control object driven by a motor (5). The comparison cir- 
cuit (2) compares the present position of the control 
object with the set stop range, and outputs an out-of- 
stop range signal (e) arKl a rotating direction indication 
signal (f) until the control object reaches the stop range. 
The out-of-stop range signal (e) is input to a drive start 
determination circuit (3), and a drive permission signal 



(g) is output to a drive circuit (4) when the out-of-stop 
range signal (e) is continuously output for at least a pre- 
determined period of time. The drive circuit (4) drives 
the motor (5) in a direction indicated by the rotating 
direction indication signal (f) while the drive permission 
signal (g) is continuously output, so that an instantane- 
ous ON/OFF signal is not input to the drive circuit (4) in 
the presence of external noise. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a positioning appa- 
ratus for performing feedback control to a motor to stop 
a control object at a target position. 

2, Description of the Related Art 

Conventionally, when control of a blow-out port of 
an automobile air conditioning system is to be per- 
formed, i.e.. when a control object such as a lever 
rotated about one point is to be rotated to a target posi- 
tion, an apparatus which gives the target position by a 
digital value or an analog value to move the control 
object by a motor to the target position is generally 
used- 

As the conventional positioning apparatus, an 
apparatus shown in FIG. 1 is known. This positioning 
apparatus comprises a motor 5 and a PBR (Potentio 
Balance Resistor) 6 for detecting the present position of 
the control object to output a present position signal d 
as a voltage value. 

The positioning apparatus further comprises a stop 
range setting circuit 1 for setting the upper and lower 
limit values of a stop range having a predetermined 
width with the target position of a target position signal 
a input as a digital or an analog value in the center, a 
comparison circuit 2 for comparing an output from the 
stop range setting circuit 1 with an output from the PBR 
6. and a drive circuit 4 for performing forward rotation, 
reverse rotation, and stop of the motor 5 on the basis an 
output from the comparison circuit 2. 

The comparison circuit 2 is constituted by two com- 
parators 21 and 22 using two outputs b and c from the 
stop range setting circuit 1 as determination levels, 
respectively, and a NAND gate 23. When the compari- 
son circuit 2 determines that the control object is out of 
the stop range, the comparison circuit 2 outputs a out- 
of-stop range signal e (H(high) output from the NAND 
gate 23) for permitting the motor 5 to be rotated, and a 
rotating direction indication signal f for indicating a rotat- 
ing direction of the motor 5. 

The drive circuit 4 rotates the motor 5 in the direc- 
tion indicated by the rotating direction indication signal f 
while the out-of-stop range signal" e is output from the 
comparison circuit 2. When the control object reaches a 
target position being within the stop range by rotation of 
the motor 5. an output ifrom the PBR 6 has a voltage 
value set between an upper limit value b and a lower 
limit value c. For this reason, the out-of-stop range sig- 
nal "from the comparison circuit 2 is eliminated (output 
from the NAND gate 23 goes to L(low)). and the drive 
circuit 4 stops rotation of the motor 5. 

With the above operation, the control object is to be 
stopped within a range having a predetermined width 



with the target position in the center. 

There is a time-lag between determination of drive 
stop by the comparison circuit 2 after the control object 
has been set within the stop range and actual stop of 

5 the motor 5, and the control object overruns. For this 
reason, the stop range is set to be larger than an over- 
running amount to prevent hunching. 

However, in^he above conventional positioning 
apparatus, when the control object is located at a posr- 

10 tion near the stop range, as shown in FIG. 2, if external 
noise such as clock noise from a digital circuit is mixed 
with an output from the PBR 6 indicating the present 
position, crossing between the line of the upper limit 
value b or the lower limit value c and the present posi- 

15 tion signal d instantaneously repeated. As a result, 
chattering w is disadvantageously generated by the out- 
oi-stop range signal e from the comparison circuit 2. 

When the chattering w is generated by the out-of- 
stop range signal e, a driver for driving the motor 5 

90 instantaneously repeats an ON/OFF operation within a 
short time in which the motor 5 cannot be completely 
rotated. For this reason, the positioning apparatus itself 
may generate noise. The noise generated by the posi- 
tioning apparatus does not only adversely affects other 

25 peripheral equipment but also enhances chattering of 
the out-of-stop range signal and amplifies the noise. 
That is. the positioning apparatus may set in a vicious 
cycle. 

As countermeasure against these phenomena, two 
30 conventional countermeasure are generally considered. 
One countermeasure is a method of setting a hystere- 
sis. That is, after the control object has been set within 
the stop range once, the width of the stop range is 
increase to increase the distance t>etween the present 
35 position of the control object and the boundary of the 
stop range. 

However, in this case, a range in which the stop 
position of the control object can be assured is obtained 
by adding the hysteresis to the stop range, and stop pre- 
40 cision is degraded. 

TTie other countermeasure is a method of removing 
noise. That is, a low-pass filter is inserted into the output 
or out-of-stop range signal e from the PBR 6. 

However, in this case, a time-lag between when the 
45 control object is set within the stop range and when the 
motor 5 is actually stopped increases, and an overrun- 
ning amount may increase to generate hunching. 



so 



SUMMARY OF THE INVENTION 



The present invention, therefore, has been made in 
consideration of the conventional problems and has as 
its object to provide a positioning apparatus which is 
prevented from being adversely affected by external 
55 noise without degrading stop precision and generating 
hunching. 

According to the first aspect of the present inven- 
tion, there is provided a positioning apparatus charac- 
terized by comprising a motor for changing a position of 
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a control object, a position detection circuit configured 
to detecting a present position of the control object, a 
stop range setting circuit configured to determine.a stop 
range of the control object, a comparator circuit config- 
ured to compare an output from the position detection 5 
circuit with an output from the stop range setting circuit 
to output a out-of-stop range signal and a drive direction 
indication signal for indicating a drive direction of the 
motor when the control object is out of the stop range, a 
drive start determination cii^cuit configured to output a to 
drive permission signal when the out-of-stop signal Is 
continuously output for at least a first predetermined 
period of time, and then to stop an outputting operation 
of the drive permission signal on the basis of no output 
of the out-of-stop range signal, and a drive circuit con- 75 
figured to drive the inotor In a direction Indicated by the 
drive direction indication signal while the drive permis- 
sion signal is output. 

According to the first aspect of the present Inven- 
tion, the stop range setting circuit sets a stop range of a 20 
control object on the basis a commanded target posi- 
tion, and the position detection circuit detects a present 
position of the control object driven by the motor. The 
comparator circuit compares the detected present posi- 
tion of the control object with the set stop range, and 25 
outputs the out-of-stop range signal and the drive direc- 
tion indication signal when the control object is out of 
the stop range. The out-of-stop range signal Is input to 
the drive start determination circuit, and the drive per- 
mission signal is output to the drive circuit when the out- 30 
of-stop range signal Is continuously output for at least 
the predetermined period of time. The drive circuit 
drives the motor In the direction indicated by the drive 
direction indication signal from the comparator circuit 
while the drive permission signal Is output. 35 

In this manner, the drive circuit Is prevented from 
instantaneously repeating an ON/OFF operation even in 
the presence of external noise, and the control object is 
prevented from being out of the stop range due to noise. 

According to the second aspect of the present 40 
invention, In place of the drive start determination cir- 
cuit, a drive continuing circuit configured to continue an 
outputting operation of a drive permission signal for a 
second predetermined period of time from when the 
out-of-stop range signal Is output, and to stop the out- 45 
putting operation of the drive permission signal on the 
basis of no output of the out-of-stop range signal after 
the second predetermined period of time. 

According to the second aspect of the present 
invention, the drive continuing circuit outputs the drive 50 
permission signal to the drive circuit as soon as the 
drive continuing circuit receives the out-of-stop range 
signal. The drive continuing circuit continues an output- 
ting operation of the drive permission signal for at least 
the second predetermined period of time after the drive ss 
permission signal has been output regardless of a con- 
tinuous time of the out-of-stop range signal. After the 
second predetermined period of time has elapsed, the 
outputting operation of the drive permission signal is 



stopped when the outputting operation of the out-of- 
stop range signal Is stopped. 

In this manner, the drive circuit is prevented from 
Instantaneously repeating an ON/OFF operation even in 
the presence of external noise, and the control object 
can be rapidly and certainly set within the stop range 
without obstructing of the driving of the control object 
due to noise after the driving has been started on the 
l>asis of.the out-of-stop range signal. 

According to the third aspect of the present inven- 
tion, there Is provided a positioning apparatus charac- 
terized by comprising a motor for changing a position of 
a control object, a position detection circuit configured 
to detect a present position of the control object, a stop 
range setting circuit configured to determine a stop 
range of the control object, a comparator circuit config- 
ured to compare an output from the position detection 
circuit with an output from the stop range setting circuit 
to output a out-of-stop range signal and a drive direction 
Indication signal for indicating a drive direction of the 
motor when the control object is out of the stop range, a 
drive condition determination circuit configured to out- 
put a drive permission signal when the out-of-stop sig- 
nal is continuously output for a first predetermined 
period of time, continuing an outputting operation of the 
drive permission signal for a second predetermined 
period of time from output start of the drive permission 
signal, and to stop the outputting operation of the drive 
permission signal on the basis of no output of the out-of- 
stop range signal after the second predetermined 
period of time, and a drive circuit configured to drive the 
motor in a direction indicated by the drive direction Indi- 
cation signal while the drive permission signal Is output. 

According to the third aspect of the present inven- 
tion, the drive condition determination circuit outputs the 
drive permission signal to the drive circuit when the out- 
of-stop range signal Is continuously output for the first 
predetermined period of time. The outputting operation 
of the drive permission signal continues for the second 
predetermined period of time after the outputting opera-, 
tion of the drive permission signal Is started. After the 
second predetermined period of time has elapsed, the 
outputting operation of the drive permission signal is 
stopped when the outputting operation of the out-of- 
stop range signal Is stopped. 

In this manner, driving is not easily started by exter- 
nal noise. In addition, after driving has been started on 
the basis of the out-of-stop range signal, the driving is 
prevented from being obstructed. 

The drive condition determination circuit can com- 
prises a drive start determination circuit configured to 
output a drive start signal when the out-of-stop signal Is 
continuously output for at least the first predetermined 
period of time, and a drive continuing circuit configured 
to continue an outputting operation of a drive permis- 
sion signal for the second predetermined period of time 
from when the drive start signal is output, and to stop 
the outputting operation of the drive permission signal 
on the basis of no output of the out-of-stop range signal 
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after the second predetermined period of time. 

In this case, the drive start determination circuit can 
comprises a plurality of flip-flops or latch circuits which 
are connected in series with each other and reset when 
the out-of-stop range signal is not output, or may also 
comprises a time constant circuit having a capacitor, a 
charge/short-circuiting circuit configured to set the 
capacitor in a charge state when the out-of-stop range 
signal is output, and to short-circuit the capacitor when 
the out-of-stop range signal is not output, and a voltage 
detection circuit configured to output the drive permis- 
sion signal or the drive start signal when a terminal volt- 
age of the capacitor is not lower than a predetermined 
value. 

The drive continuing circuit can comprises a hold- 
ing circuit, which has a set input which is given a priority 
and a reset input, the holding circuit receiving the out-of- 
stop range signal or the drive start signal as a set signal 
and outputting the drive permission signal, a time con- 
stant circuit having a capacitor, a charge/short-drcuiting 
circuit configured to set the capacitor in a charge state 
when the out-of-stop range signal is output, and to 
short-circuit the capacitor when the out-of-stop range 
signal is not output, and a voltage detection circuit con- 
figured to reset the holding circuit when a terminal volt- 
age of the capacitor is not lower than a predetermined 
value. 

The drive condition determination circuit can also 
comprises a first holding circuit, which has a set input 
and a reset input which is given a priority, the first hold- 
ing circuit receiving a reset signal when the out-of-stop 
range signal is not output, a second holding circuit, 
which has a set input which is given a priority and a 
reset input, the second holding circuit receiving an out- 
put from the first holding circuit as a set signal and out- 
putting thie drive permission signal, a time constant 
circuit having a capacitor, a charge/short-circuiting cir- 
cuit configured to set the capacitor in a charge state 
when at least one of the out-of-stop range signal and 
the drive perrnission signal is output, and to short-circuit 
the capacitor when both of the out-df-stop range signal 
and the drive permission signal are not output, a first 
voltage detection circuit configured to set the first hold- 
ing circuit when a terminal voltage of the capacitor is not 
lower than a first predetermined value, and a second 
voltage detection circuit configured to output a reset sig- 
nal to the second holding circuit when the terminal volt- 
age is not lower than a second predetermined value. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed 
description when read in conjunction with the accompa- 
nying drawings- 

BRIEF DESCRIPTIOM OF THE DRAWINGS 

In the accompanying drawings: 

FIG. 1 is a block diagram showing a prior art; 
FIG. 2 is a view for explaining an influence of noise 
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on a drive circuit; 

FIG. 3 is a block diagram showing the arrangement 
of the first embodiment of the present invention; 
FIG. 4 is a timing chart showing an operation of a 
drive start determination circuit in the first embodi- 
ment; 

FIG. 5 is a block diagram showing the arrangement 
of the second embodiment of the present invention; 
FIG. 6 is a timing chart showing an operation of a 
drive start determination circuit in the second 
emtx)diment; 

FIG. 7 is a block diagram showing the arrangement 
of the third enibodiment of the present invention; 
FIG. 8 is a timing chart showing an operation of a 
drive continuing circuit in the third embodiment; 
FIG. 9 is a block diagram showing the arrangement 
of the fourth emt)odiment of the present invention; 
FIG. 10 is a timing chart showing operations of a 
drive start circuit and a drive continuing circuit in the 
fourth embodiment; 

FIG. 11 is a block diagram showirig the arrange- 
ment of the fifth embodiment of the present inven- 
tion; and 

FIG. 1 2 is a timing chart showing an operation of a 
drive condition determination circuit in the fifth 
emlxxiiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the present invention will be 
described below. 

FIG. 3 is a block diagram showing the arrangement 
of the first embodiment of the present invention. 

A motor 5 for moving a control object (not shown) is 
arranged, and a PBR 6 serving as a position detection 
circuit detects a present position of the control object 
moved by the motor 5. and outputs a present position 
signal d to a comparison circuit 2 as a voltage value. 

A stop range setting circuit 1 sets the upper and 
lower limit values of a stop range of the control object 
having a width pr«Jetermined with a target position of 
an input target position signal a in the center, and out- 
puts an upper limit value signal b and a lower limit value 
signal c as voltage values to the comparison circuit 2 
serving as a comparator circuit. 

The comparison circuit 2 has the same arrange- 
ment as that of the comparison circuit shown in FIG. 1 . 
and compares the upper limit value signal b and the 
lower limit value signal c from the stop range setting cir- 
cuit 1 with the present position signal d from the PBR 6. 
When the comparison circuit 2 determines that the con- 
trol object is not within the range of the upper and lower 
limit values and out of the stop range, the comparison 
circuit 2 outputs a out-of-stop range signal e which goes 
to H, and a rotating direction indication signal f serving 
as a drive direction indication signal. 

A drive start determination circuit 3 is arranged 
between the comparison circuit 2 and a drive circuit 4 
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for driving the motor 5. 

The rotating direction indication signal f is Input to 
the drive circuit 4, and the out-of-stop range signal e is 
input to the drive start determination circuit 3. 

The drive start determination circuit 3 is constituted 
by a first flip-flop 31 and a second flip-flop 32 which are 
connected in series with each other, and an inverter 33. 
The out-of-stop rarige signal e from the comparison cir- 
cuit 2 is input to an input terminal D of the first flip-flop 
31 , and an output from the first flip-flop 31 serves as an 
input signal of the second flip-flop 32. The out-of-stop 
range signal e is inverted by the inverter 33, and the 
inverted signal is input to reset terminals R of the first 
and second flip-flops 31 and 32. 

In the drive start determination circuit 3, the out-of- 
stop range signal e is sampled by the first flip-flop 31 
using a clock CLK, and an output from the second flip- 
flop 32 of the final stage is output to the drive circuit 4 as 
a drive permission signal g. 

Forward rotation, reverse rotation, and stop of the 
motor 5 are performed by the drive circuit 4 on the basis 
of the drive permission signal g from the drive start 
determination circuit 3 and the rotating direction indica- 
tion signal f from the comparison circuit 2. 

An operation in the drive start determination circuit 
3 will be desCTlbed below with reference to the timing 
chart In FIG. 4. 

When the out-of-stop range signal e, shown In (b), 
output from the comparison circuit 2 Is at H level, and a 
clock CLK shown In (a) rises, as shown in (c), an output 
signal i from the first flip-flop (F/F) 31 goes to H (times 
til, t13, and t15 In FIG. 4). The output signal i from the 
first flip-flop 31 is sampled by the second flip-flop 32. 

When the control object is actually out of the stop 
range, the clock CLK is Input twice or more times while 
the out-of-stop range signal e Is at H level {t15 and t16). 
When a clock Is input at time t15. the first flip-flop 31 
samples the out-of-stop range signal e. When the next 
clock is input at t16, the output i from the first flip-flop 31 
is sampled by the second flip-flop 32, and the drive per- 
mission signal g goes to H as shown in (d). 

When the drive circuit 4 receives the drive permis- 
sion signal g at t16. the drive circuit 4 rotates the motor 
5 In a rotating direction indicated by the rotating direc- 
tion Indication signal f . 

When the control object is set within the stop range 
with rotation of the motor 5, the out-of-stop range signal 
e goes to L. For this reason, the first and second flip- 
flops 31 and 32 are reset, arKl. immediately, the drive 
permission signal g goes to L. The drive circuit 4 stops 
the rotation of the motor 5 to stop the control object 
within the stop range. 

On the other hand, as at times t12 and t14. when 
the out-of-stop range signal e goes to L before the next 
clock Is input, the first flip-flop 31 and the second flip- 
flop 32 are reset. More specifically, If the out-of-stop 
range signal e does not keep H level for two or more 
clocks, an output from the second flip-flop 32, I.e., the 
drive permission signal g shown in (d), does not go to H. 



For this reason, if the out-of-stop range signal e is 
output due to external noise, the out-of-stop range sig- 
nal e does not continue. For this reason, the drive per- 
mission signal g Is not output, the drive circuit for driving 

5 the motor 5 is prevented from instantaneously repeating 
an ON/OFF operation due to external noise. 

As described above, according to this embodiment, 
only when the out-of-stop range signal e is continuously 
output while a clock is Input Into the first and second f lip- 

10 flops 31 and 32 twice or more times, the motor 5 Is 
driven. For this reason, the drive circuit can be pre- 
vented from, instantaneously repeating an ON/OFF 
operation due to external noise. 

When the control object is close to a boundary 

15 within the stop range, even If noise which raises the out- 
of-stop range signal is inserted Into an output from the 
PBR, the drive circuit is not influenced by the noise. 
Since the control object does not move unless the out- 
of-stop range signal is continuously output, the control 

20 object does not go out of the stop range. 

Since the stop range need not be extended, stop 
precision is not degraded, and no hunching occurs. 
There is no probability of generating a foreign sound 
caused by repetitive fine movement of the control object 

25 within the stop range. 

When the number of connection stages of the flop- 
flops Is further increased, a predetermined period of 
time In which the out-of-stop range signal must be con- 
tinuously output can be arbitrarily set. 

30 Although a plurality of flip-flops are used in the drive 
start determination circuit 3 in the above description, a 
latch circuit may be used in place of the plurality of flip- 
flops. 

FIG. 5 is a block diagram showing the arrangement 

35 of the second embodiment of the present invention. In 
this embodiment, a drive start determination circuit 7 
constituted by an analog circuit is used in place of the 
drive start determination circuit 3 constituted by a digital 
circuit in the first embodiment. 

40 The drive start determination circuit 7 comprises a 
time constant circuit constituted by a resistor 71 and a 
capacitor 72; a charge/short-circuiting circuit consti- 
tuted by a transistor 73 connected to the connection 
point between the resistor 71 and the capacitor 72 and 

45 an Inverter 74 for inverting an out-of-stop range signal to 
Input the inverted signal to the gate of the transistor 73; 
and a comparator 76. 

A charge/short-circuiting circuit charges the capac- 
itor 72 when an out-of-stop range signal e Is at H level, 

50 and short-circuits the capacitor 72 when the out-of-stop 
range signal e is at L. 

The comparator 76 compares a reference voltage 
v1 calculated by a partial voltage ratio of resistors 77 
and 78 with a terminal, voltage j of the capacitor 72. 

55 When the latter is higher than the former, the compara- 
tor 76 outputs a drive permission signal g (= H). 

The arrangement of the second embodiment is the 
same as that of the first embodiment shown in FIG. 3 
except for the drive start determination circuit 7. 
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An operation in the drive start determination circuit 
7 will be desaibed below with reference to the timing 
chart in FIG. 6. 

When the out-of-stop range signal e, shown in (a), 
output from the comparison circuit 2 changes from L to 
H, the out-of-stop range signal e is inverted and then 
applied to the transistor 73. For this reason, the transis- 
tor 73 is turned off, charging of the capacitor 72 is 
started as shown in (b) (times t21. t23. and t25). The 
terminal voltage j of the capacitor 72 increases with 
time- 
When the control object is actually out of the stop 
range, the out-of-stop range signal e is kept at H level 
for at least a period of time T1 (= t25 - 126) from when 
the charging of the capacitor 72 is started to when the 
terminal voltage j reaches the reference voltage v1. In 
this manner, the drive permission signal g is output, and 
the drive circuit 4 rotates the motor 5 in a rotating direc- 
tion indicated by the rotating direction indication signal f 
When the control object is set within the stop range 
with rotation of the motor 5, the out-of-stop range signal 
goes to L. For this reason, the transistor 73 is turned 
on, the out-of-stop range signal e is eliminated (= L), 
and the drive circuit 4 stops the rotation of the motor 5 
(t27). At this time, the transistor 73 is set in an ON state, 
and the terminal voltage j of the capacitor 72 returns to 
0 volt. 

As at times t22 and t24. the out-of-stop range signal 
e goes to L before the terminal voltage j reaches the ref- 
erence voltage v1. the transistor 73 is turned on. and 
the terminal voltage j of the capacitor 72 becomes 
almost 0 volt by short-circuiting. For this reason, the 
drive permission signal g is not output. More specifi- 
cally, if the out-of-stop range signal e does not keep H 
level in the period of time T1 from when the charging of 
the capacitor 72 is started to when the terminal voltage 
J reaches the reference voltage v1 , the drive permission 
signal g is not output. In other words, if an input signal 
serving as the out-of-stop range signal to the drive start 
determination circuit 7 is generated by external noise, 
the out-of-stop range signal e is not continuously output, 
whereby the drive permission signal Is not output. 
Therefore, the drive circuit can be prevented from 
instantaneously repeating an ON/OFF operation due to 
external noise. 

As described above, according to this embodiment, 
only when the out-of-stop range signal e is continuously 
output for at least a predetermined period of time, i.e., at 
least the period of time from when the charging of the 
capacitor 72 is started to when the terminal yoKage of 
the capacitor 72 reaches the reference voltage, the 
motor 5 is driven. The same effect as described in the 
previous embodiment can be obtained without degrad- 
ing stop precision and generating hunching. 

RG. 7 is a block diagram showing the arrangement 
of the third emlxxJiment of the present invention. In this 
embodiment, a drive continuing circuit is arranged 
between a comparison circuit and a drive circuit in place 
of the drive start determination circuit in the first embod- 



iment, 

A drive continuing circuit 8 comprises a latch circuit 
81 which has a set input terminal S which is given a pri- 
ority and a reset input terminal R, and a time constant 
5 circuit constituted by a resistor 82 and a capacitor 83. 
The drive continuing circuit 8 further comprises a 
charge/short-circuiting circuit constituted by a transistor 
85 connected to the connection point between the resis- 
tor 82 and the capacitor 83 and an inverter 86 for invert- 
10 ing an output from the latch circuit 81 to input the 
inverted output to the gate of the transistor 85: and a 
comparator 88 for comparing a terminal voltage k of the 
capacitor 83 with a reference voltage v2 calculated by a 
partial voltage ratio of resistors 89 and 90 to output H 
15 when the capacitor terminal voltage k is higher than the 
reference voltage v2. 

A out-of-stop range signal e from the comparison 
circuit 2 is input to the sat input terminal S of the latch 
circuit 81 , and an output m from the comparator 88 is 
20 input to the reset terminals R. When a power supply is 
turned on, an initializing signal z of 1 pulse is input, and 
the initial state of an output from the latch circuit 81 is 
set at L level. 

The output from the latch circuit 81 is input to the 
25 drive circuit 4 as a drive permission signal g. 

The arrangement of this emtxxliment is the same 
as that of the first embodiment shown in FIG. 3 except 
for the drive continuing circuit 8. 

An operation of the drive continuing circuit 8 will be 
30 described below with reference to the timing chart in 
FIG. 8. 

Since an output fronn the latch circuit 81 is at L level 
in an initial state, the transistor 85 is in an ON state. 
Therefore, the terminal voltage k of the capacitor 83 is 0 
35 volt, and the output signal m from the comparator 88 is 
at L level. 

When the out-of-stop range signal e, shown in (a), 
output from the comparison circuit 2 goes to H, the out- 
put from the latch circuit 81, i.e.. the drive permission 

40 signal g shown in (d), goes to H. The drive circuit 4 
vyhich receives the drive permission signal g rotates the 
motor in a direction indicated by the rotating direction 
Indication signal f (times t31 and t33). 

At this time, since the output from the latch circuit 

45 81 is inverted by the inverter 86 and applied to the tran- 
sistor 85. the transistor 85 is turned off. In this manner, 
charging of the capacitor 83 is started, the terminal volt- 
age k of the capacitor 83 increases with time as shown 
in (b). When the terminal voHage k of the capacitor 83 

50 reaches the reference voltage v2, the output signal m 
from the comparator 88 goes to H as at times t32 and 
t34 in (c). and the output signal m is input to the reset 
terminal R of the latch circuit 81 . 

In this manner, the drive permission signal g in (d) 

55 necessarily keeps H level at least from rising of the out- 
of-stop range signal to rising of the output m of the com- 
parator 88, that is. for a predetermined period of time 
determined by an output from the time constant circuit 
constituted by the resistor 82 and the capacitor 83 and 
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the reference voltage v2. In this case, a predetermined 
period of time T2 is set to be a period of time which Is 
long enough to start the motor 5 and in which a dis- 
placement of the control object with respect to the stop 
range is sufficiently small. 5 

Therefore, when the motor 5 is started once, the 
motor 5 must be continuously driven in the period of 
time T2 regardless of the state of the out-of-stop range 
signal e. 

Thereafter, when the output from the comparator 88 
goes to H. if the out-of-stop range signal e has been set 
at L level as at time t32, the drive permission signal g is 
eliminated (- L), and the drive circuit 4 stops rotation of 
the motor 5. 

The latch circuit 81 Is designed in such a way that 
the set input terminal Is given a priority. For this reason, 
when the out-of-stop range signal e Is at H level, even if 
the signal output from the conaparator 88 and serving as 
a reset signal is at H level, the drive permission signal g 
does not go to L so long as the out-of-stop range signal 
e is at H level. When the out-of-stop range signal e falls 
later (time t35], the drive permission signal g goes to L, 
and the drive circuit 4 stops rotation of the motor 5. 

As described above, according to this embodiment, 
when the motor 5 Is driven once, the motor 5 must be 
continuously driven at least in the predetermined period 
of time T2 by the drive continuing circuit 8 regardless of 
the out-of-stop range signal e. Therefore, the drive cir- 
cuit can be prevented from instantaneously repeating 
an ON/OFF operation due to external noise. 

Therefore, when the control object is close to a 
boundary outside of the stop range, even if noise which 
drops the out-of-stop range signal is Inserted into an 
output from the PBR after the drive circuit is turned on 
on the basis of the out-of-stop range signal, the motor Is 
necessarily rotated within a predetermined period of 
time without receiving the irrfluence of the noise. For this 
reason, the control object can be rapidly and certainly 
set within the stop range. 

The predetermined period of time T2 serving as the 
minimurn drive time is set to be a period of time which is 
long enough to start the motor and in which a displace- 
ment of the control object with respect to the stop range 
Is sufficiently small. For this reason, when the control 
object Is within the stop range, even if noise is Inserted 
Into the output from the PBR 6 to raise the out-of-stop 
range signal e and start rotation of the motor 5, there is 
no chance that the control object unexpectedly go out of 
the stop range. 

When a counter constituted by a digital circuit Is 
used in place of the analog time constant circuit, the 
same function can be realized. However, time setting by 
the analog circuit has the following advantage. That is, 
the motor can be certainly stopped even if supply of an 
external clock is stopped by a malfunction, 

FIG. 9 is a block diagram showing the arrangement 
of the fourth embodiment of the present invention. 

In this embodiment, the drive start determination 
circuit used in the second embodiment and the drive 
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continuing circuit used in the third embodiment are 
arranged between a comparison circuit and a drive cir- 
cuit. 

A drive start determination circuit 7 receives a out- 
of-stop range signal e from a comparison circuit 2 as an 
input to output a drive start signal gl from a comparator 
76 (see FIG. 5). A drive continuing circuit 8 inputs the 
drive start signal Q1 from the drive start determination 
circuit 7 to a set input terminal S of a latch circuit 81 (see 
FIG. 7), and outputs an output from the latch circuit 81 
to a drive circuit 4 as a drive permission signal g2. 

The remaining arrangement of this embodiment is 
the same as the an-angement of the first embodiment. 

When the drive start determination circuit 7 deter- 
mines that the out-of-stop range signal e Is continuously 
output for at least a predetermined period of time, the 
drive start determination circuit 7 outputs the drive start 
signal g1 to the drive continuing circuit 8. When the 
drive continuing circuit 8 receives the drive start signal 
g1, the drive continuing circuit 8 outputs the drive per- 
mission signal g2 to the drive circuit 4, and the drive cir- 
cuit starts driving of the motor 5. 

Once the drive permission signal g2 is output, the 
motor is continuously driven for at least a predeter- 
mined minimum drive time regardless of the state of the 
drive start signal gl. 

Operations in the drive start determination circuit 7 
and the drive continuing circuit 8 will be described below 
with reference to the timing chart In FIG. 10. 

As shown in (a), it is assumed that the out-of-stop 
range signal e from the comparison circuit 2 is input to 
the drive start determination circuit 7 (times t41, t43, 
and t47). 

When the out-of-stop range signal e keeps H level 
for at least a predetermined period of time T3 as at t43 
to t45, the drive start signal gl goes to H as shown in (b) 
(times t44 and t48). 

As described in the second embodiment, in the 
drive start determination circuit 7, when the out-of-stop 
range signal e goes to H, if the out-of-stop range signal 
e does not keep H level for at least the predetermined 
period of time T3, the drive start signal g1 does not go 
to H (t42). 

As shown In (c), the drive continuing circuit 8 out- 
puts the drive permission signal g2 in response to H 
level of the drive start signal g1 . 

Once the drive permission signal g2 goes to H, as 
described in the third embodiment, the drive permission 
signal g2 keeps H level for at least a predetermined 
minimum drive time T4 as at times t44 to t46 regardless 
of the state of the drive start signal gl . After the mini- 
mum drive time T4 has elapsed, when the drive start 
signal gl goes to L, the outputting operation of the drive 
permission signal g2 is stopped (time t49). 

In this embodiment, a drive condition determination 
circuit is constituted by the drive start determination cir- 
cuit 7 and the drive continuing circuit 8. 

As described above, according to this embodiment, 
driving of the motor is started only when the oul-of-stop 
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range signal e output from the comparison circuit keeps 
H level for at least the predetermined period of time T3. 
Then, once the driving is started, the motor is continu- 
ously driven for the predetermined period of time T4 
without any conditions. Thereafter, when the control 5 
object is located within the stop range to set the out-of- 
stop range signal at L level, outputting of a drive permis- 
sion signal Is.stopped. 

Therefore, when the control object is dose to a 
boundary outside the stop range, even if noise which 10 
drops the. out-of-stop range signal is inserted into an 
output from the PBR after the drive circuit is turned on 
on the basis of the out-of-stop range signal, the motor is 
necessarily rotated within a predetermined period of 
time without receiving the influence of the noise. For this is 
reason, the control object can be rapidly and certainly 
set within the stop range. 

On the other hand, when the control object is close 
to a boundary within the stop range, even if noise which 
raises the out-of-stop range signal is inserted into an so 
output from the PBR, the motor is free from the influ- 
ence of the noise, and the control object does not move 
unl ss the out-of-stop range signal is continuously out- 
put for a predetermined period of time. For this reason, 
the control object does not go out of the stop range. 25 
There is no probability of generating a foreign sound 
caused by repetitive fine movement of the control object 
within the stop range. 

FIG. 11 is a block diagram showing the arrange- 
ment of the fifth embodiment of the present invention. 30 

In this embodiment, in place of the drive start circuit 
and the drive continuing circuit in the fourth embodi- 
ment, a drive condition determination circuit which inte- 
grally performs the functions of these circuits is 
arranged. 35 

A drive condition determination circuit 10 receives 
an out-of-stop range signal e from a comparison circuit 
2 and outputs a drive permission signal g to a drive cir- 
cuit 4. 

The drive condition determination circuit 10 com- 40 
prises a time constant circuit constituted by a resistor 
101 and a capacitor 102; a charge/short-circuiting cir- 
cuit constituted by a transistor 103 connected to the 
connection point between the resistor 101 and the 
capacitor 102 and a NOR gate 104 connected to the 45 
gate of the transistor 103; and first and second compa- 
rators 106 and 107 for comparing a terminal voltage n of 
the capacitor 102 with predetermined reference volt- 
ages v3 and v4, respectively. 

The NOR gate 104 receives an out-of-stop range so 
signal e and a drive permission signal g as inputs. 
When both the out-of-stop range signal e arid the drive 
permission signal g are at L level, the NOR gate 104 
turns on the transistor 103 to short-circuit the capacitor 
102. 55 

Resistors 108. 109. and 110 which are connected 
in series with each other are arranged to define the ref- 
erence voltages of the first and second comparators 
1 06 and 1 07. and a first reference voltage v3 and a sec- 
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ond reference voltage v4 based on partial voltage ratios 
at respective connection points are input to the first and 
second comparators 106 and 1 07. respectively. The first 
reference voltage v3 and the second reference voltage 
v4 are set to satisfy a condition v3 < v4. 

The first comparator 106 outputs H when the termi- 
nal voltage n of the capacitor 102 is higher than the first 
reference voltage v3, and the second comparator 107 
outputs H when the terminal voltage of the capacitor 
102 is higher than the second reference voltage v4. 

The drive condition determination circuit 10 further 
comprises a first latch circuit 112 connected to the first 
comparator 106 and a second latch circuit 113 con- 
nected to the second comparator 107. 

The first latch circuit 112 is a reset priority circuit 
having an output p from the first comparator 106 as a 
set input and a signal obtained by inverting the out-of- 
stop range signal e by an inverter 1 14 as a reset input. 
The second latch circuit 1 13 is a set priority circuit hav- 
ing an output r from the first latch circuit 112 as a set 
input and an output q from the second comparator 1 07 
as a reset input. An output from the second latch circuit 
1 13 is used as the drive permission signal g. 

An initializing signal of 1 pulse is input to the first 
and second latch circuits 112 and 113 when a power 
supply is turned on. so that the initial state of each out- 
put is set at L level. 

The remaining arrangement is'the same as that in 
the first embodiment. 

An operation in the drive condition determination 
circuit will be described below with reference to the tim- 
ing chart in FIG. 12. 

As shown in (a), it is assumed that the out-of-stop 
range signal e from the comparison circuit 2 is input. 
When the out-of-stop range signal e changes from L to 
H, the transistor 103 is turned off, and charging of the 
capacitor 102 is started (times t51 . t53, and t57). 

As shown in (b). although the terminal voltage n of 
the capacitor 102 increases with time, when the out-of- 
stop range signal e goes to L (time t52) before the ter- 
minal voltage n reaches the first reference voltage v3, 
the transistor 103 is turned on. and the terminal voltage 
of the capacitor 102 becomes almost 0 volt. For this rea- 
son, the output pfrom the first comparator 106 shown in 
(c) does not go to H. More specifically, unless the out-of- 
stop range signal e keeps H level for at least a first pre- 
determined period of time T5 from when charging of the 
capacitor 102 is started to when the terminal voltage 
reaches the first reference voltage v3. the output p from 
the first comparator 106 does not go to H. 

As at times t53 to t55 and t57 to t60. the out-of-stop 
range signal e keeps H level, and the terminal voltage n 
of the capacitor 102 reaches the first reference voltage 
v3. the output p from the first comparator 106 goes to H, 
and the output r from the first latch circuit 112 shown in 
(e) is set at H level (times t54 and t58). 

When the output r from the first latch circuit 112 
goes to H. an output from the second latch circuit 113, 
i.e., the drive permission signal g shown in (f) is set at H 
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level. The drive circuit 4 which receives the drive per- 
mission signal g drives the motor 5 in a direction indi- 
cated by a rotating direction indication signal f (t54 and 
t58). 

When the out-of-stop range signal e goes to L 
before the terminal voltage n of the capacitor 102 
reaches the second reference voltage v4 (times t55), 
the output r from the first latch circuit 1 1 2 is reset to L 
level. However, since the drive permission signal g 
keeps H level, the transistor 103 keeps an OFF state, 
and charging of the capacitor 102 is continued 

Thereafter, when the capacitor terminal voltage n 
reaches the second reference voltage v4, the output q 
from the secorid comparator 1 07 shown in (d) goes to H 
(time t56), and an output from the second latch circuit 
1 13. i.e.. the drive permission signal g. is set at L level. 

In response to this, the drive circuit 4 stops driving 
of the motor 5. In addition, the transistor 103 Is turned 
on, and the terminal voltage n of the capacitor 102 
returns to almost 0 volt. 

In this manner, the drive permission signal g neces- 
sarily keeps H level regardless of the state of the out-of- 
stop range signal e for a second predetermined period 
of time T6 from when the output p from the first compa- 
rator 1 06 rises to when the output q from the second 
comparator 1 07 rises. 

Even if the terminal voltage n of the capacitor 102 
exceeds the second reference voltage v4, when the out- 
of-stop range signal e keeps H level, the output q from 
the second comparator 1 07 goes to H at time (time t59) 
at which the capacitor terminal voltage n exceeds the 
second reference voltage v4. and a reset signal is Input 
to the second latch circuit 113. However, the second 
latch circuit 1 13 has a set Input terminal which Is given 
a priority, and the output r from the first latch circuit 112 
serving as a setting signal keeps H. For this reason, the 
drive permission signal g keeps H level. 

Thereafter, when the control object is set within the 
stop range with rotation of the nnotor 5, and the out-of- 
stop range signal e goes to L (time tSO), the output from 
the first latch circuit 1 12 is reset to L level. For this rea- 
son, the set signal of the second tatch circuit 1 13 is can- 
celed. The second latch circuit 1 13 is reset by the output 
q from the second comparator 107, and the drive per- 
mission signal g goes to L. The drive circuit 4 which 
receives the drive permission signal g stops driving of 
the motor 5, In addition, the transistor 103 is turned on, 
and the terminal voltage n of the capacitor 1 02 returns 
to almost 0 volt. 

On the other hand, when the out-of-stop range sig- 
nal e is output due to external noise, the out-of-stop 
range signal e Is not continuously output for at least the 
predetermined period of time T5. For this reason, the 
output r from the first comparator 106 does not go to H 
due to an output generated by noise. Therefore, the 
drive permission signal g keeps L level. 

As described above, according to this embodiment, 
the drive circuit can be prevented from instantaneously 
repeating an ON/OFF operation due to external noise, 



and the same effect as described in the previous 
embodiment can be obtained. 

The present invention is not limited to a control 
apparatus in which a control object such as a lever is 
5 rotated about one point, and is also applied to position- 
ing in a control apparatus for linearly displacing a con- 
trol object. 

As has described above, according to the present 
invention, in a positioning apparatus in which a present 

10 position of a control object is compared with a set stop 
range, an out-of-stop range signal Is output while the 
control object does not reach the stop range, and a 
motor is driven by a drive circuit on the basis of the out- 
of-stop range signal, a drive start determination circuit Is 

15 arranged to output a drive permission signal to the drive 
circuit when the out-of-stop range signal is continuously 
output for a first predetermined period of time. For this 
reason, even if external noise is inserted into the 
present position signal or the like, the drive circuit does 

20 not instantaneously repeat an ON/OFF operation, or 
noise Is not generated by repeating the ON/OFF opera- 
tion. In addition, unlike a prior art, a set stop range need 
not be extended, and a filter is not required. For this rea- 
son, the positioning apparatus of the present invention 

25 is free from degradation of stop precision or an increase 
in overrunning amount. 

A drive continuing circuit is arranged In place of the 
drive start determination circuit, and a drive permission 
signal is continuously output for at least a second pre- 

30 determined period of time after the out-of-stop range 
signal has been output. In this case, the positioning 
apparatus Is not influenced by external noise, and the 
motor is necessarily drive for a predetermined period of 
time after driving has been started on the basis of the 

35 out-of-stop range signal. For this reason, the control 
object can be rapidly and certainly set within the stop 
range without obstructing the driving of the motor. 

A drive condition determination circuit outputs a 
drive permission signal when the out-of-stop range sig- 

40 nal is continuously output tor at least the first predeter- 
mined period of time, and the drive permission signal is 
continuously output for at least the second predeter- 
mined period of time after outputting of the drive permis- 
sion signal has been started. For this reason, even if 

45 external noise is inserted into the present position sig- 
nal or the like, the drive circuit does not Instantaneously 
repeat an ON/OFF operation, or motor drive started on 
the basis of the out-of-stop range signal is prevented 
from being obstructed. 

50 It should be understood that many modifications 
and adaptations of the invention will become apparent 
to those skillejd in the art and it Is Intended to encom- 
pass such obvious modifications and changes In the 
scope of the claims appended hereto. 

55 

Claims 

1 . A positioning apparatus characterized by compris- 
ing: 
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a motor (5) for changing a position of a control 
object: 

a position detection circuit (6) configured to 
detect a present position of the control object; 
a stop range setting circuit (1) configured to 5 
determine a stop range of the control object; 
a comparator circuit (2) configured to compare 
an output from said position detection circuit (6) 
with an output from said stop range setting cir- 
cuit (1) to output a out-of-stop range signal (e) io 
and a drive direction indication signal (f) for 
indicating a drive direction of said motor (5) 
when the control object is out of the stop range: 
a drive start determination circuit (3) configured 
to output a drive permission signal (g) when the is 
out-of-stop signal (e) is continuously output for 
at least a first predetermined period of time, 
and then to stop an outputting operation of the 
drive permission signal (g) on the basis of no 
output of the out-of-stop range signal (e); and 20 
a drive circuit (4) configured to drive said motor 
(5) in a direction indicated by the drive direction 
indication signal (f) white the drive permission 
signal (g) is output. 

25 

2. A positioning apparatus characterized by compris- 
ing: 

a motor (5) for changing a position of a control 
object; 30 
a position detection circuit (6) configured to 
detect a present position of the control object; 
a stop range setting circuit (1) configured to 
determine a stop range of the control object; 
a comparator circuit (2) configured to compare 35 
an output from said position detection circuit (6) 
with an output from said stop range setting cir- 
cuit (1) to output a out-of-stop rar>ge signal (e) 
and a drive direction irxJication signal (f) for 
indicating a drive direction of said motor (5) 40 
when the control object Is out of the stop range: 
a drive continuing circuit (8) configured to con- 
tinue an outputting operation of a drive permis- 
sion signal (g) for a second predetermined 
period of time from when the out-of-stop range 45 
signal (e) is output, and to stop the outputting 
operation of the drive permission signal (g) on 
the basis of no output of the out-of-stop range 
signal (e) after the " second predetermined 
period of time; and 50 
a drive circuit (4) configured to drive said motor 
(5) in a direction indicated by the drive direction 
indication signal (f) while the drive permission 
signal (g) is output. 

55 

3. A positioning' apparatus characterized by compris- 
ing: 

a motor (5) for changing a position of a control 



object; 

a position detection circuit (6) configured to 
detect a present position of the control object; 
a stop range setting circuit (1) configured to 
determine a stop range of the control object; 
a comparator circuit (2) configured to compare 
an output from said position detection circuit (6) 
with an output from said stop range setting cir- 
cuit (1) to output a out-of-stop range signal (e) 
and a drive direction indication signal (f) for 
indicating a drive direction of said motor (5) 
when the control object is out of the stop range; 
a drive corxlitlon determination circuit (10) con- 
figured to output a drive permission signal (g) 
when the out-of-stop signal (e) is continuously 
output for a first predetermined period of time, 
continuing an outputting operation of the drive 
permission signal (g) for a second predeter- 
mined period of time from output start of the 
drive permission signal (g), and to stop the out- 
putting operation of the drive permission signal 
(g) on the basis of no output of the out-of-stop 
range signal (e) after the second predeter- 
mined period of time; and 
a drive circuit (4) configured to drive said motor 
(5) in a direction indicated by the drive direction 
indication signal (f) while the drive permission 
signal (g) is output. 

4. A positioning apparatus according to claim 3. char- 
acterized in that said drive condition determination 
circuit (10) comprises: 

a drive start determination circuit (7) configured 
to output a drive start signal (g1) when the out- 
of-stop signal (e) is continuously output for at 
least the first predetermined period of time; and 
a drive continuing circuit (8) cortfigured to con- 
tinue an outputting operation of a drive permis- 
sion signal (g2) for the second predetermined 
period of time from when the drive start signal 
(g1 ) is output, and to stop the outputting opera- 
tion of the drive permission signal (g2) on the 
basis of no output of the out-of-stop range sig- 
nal (e) after the second predetermined period 
of time. 

5. A positioning apparatus according to claim 1 . char- 
acterized In that said drive start determination cir- 
cuit (3) comprises a plurality of flip-flops (31, 32) or 
latch circuits which are connected in series with 
each other and reset when the out-of-stop range 
signal (e) Is not output, 

6. A positioning apparatus according to claim 4. char- 
acterized in that said drive start determination cir- 
cuit (3) comprises a plurality of flip-flops (31. 32) or 
latch circuits which are connected in series with 
each other and reset when the out-of-stop range 



10 



BNSDOCID: <EP 0773488A2_I_> 



o 



19 



EP 0 773 488 A2 



20 



signal (e) is not output. 

7. A positioning apparatus according to claim 1 , char- 
acterized in that said drive start determination cir- 
cuit (3) comprises: 5 

a time constant circuit (71 , 72) having a capac- 
itor (72); 

a charge/short-circuiting circuit (73, 74) config- 
ured to set said capacitor (72) in a charge state io 
when the out-ot-stop range signal (e) is output, 
and to short-circuit said capacitor (72) when 
the out-of-stop range signal (e) is not output; 
and 

a voltage detection circuit (76, 77, 78) corrfig- is 
ured to output the drive permission signal (g) or 
the drive start signal (g1) when a terminal volt- 
age of said capacitor (72) is not lower than a 
first predetermined value. 

20 

8. A positioning apparatus according to claim 4, char- 
acterized in that said drive start determination cir- 
cuit (3) comprises; 

a time constant circuit (71 . 72) having a capac- 25 
itor (72); 

a charge/short-circuiting circuit (73, 74) config- 
ured to set said capacitor (72) in a charge state 
when the out-of-stop range signal (e) is output, 
and to short-circuit said capacitor (72) when 30 
the out-of-stop range signal (e) is not output; 
and 

a voltage detection circuit (76, 77, 78) config- 
ured to output the drive permission signal (g) or 
the drive start signal (g1) when a terminal volt- 35 
age of said capacitor (72) is not lower than a 
first predetermined value. 

*9. A positioning apparatus according to claim 2, char- 
acterized In that said drive continuing circuit (8) 4o 
comprises: 

a holding circuit (81), which has a set input 
which is given a priority and a reset input, the 
holding circuit receiving the out-of-stop range 45 
signal (e) or the drive start signal (g1) as a set 
signal and outputting the drive permission sig- 
nal (g:g2); 

a time constant circuit (82, 83) having a capac- 
itor (83); -50 
a charge/short-circuiting circuit (85. 86) config- 
ured to set said capacitor (83) in a charge state 
when the out-of-stop range signal (e) is output, 
and short-circuiting said capacitor (83) when 
the out-of-stop range signal (e) is not output; 55 
and 

a voltage detection circuit (88, 89, 90) config- 
ured to reset said holding circuit (81) when a 
terminal voltage of said capacitor (83) is not 



lower than a predetermined value. , 

10. A positioning apparatus according to claim 4, char- 
acterized in that said drive continuing circuit (8) 
comprises: 

a holding circuit (81). which has a set input 
which is given a priority and a reset input, the 
holding circuit receiving the out-of-sjop range 
signal (e) or the drive start signal (g1) as a set 
signal and outputting the drive permission sig- 
nal (g:g2); 

a time constant circuit (82, 83) having a capac- 
itor (83); 

a charge/short-circuiting circuit (85, 86) config- 
. ured to set said capacitor (83) in a charge state 
when the out-of-stop range signal (e) is output, 
and short-circuiting said capacitor (83) when 
the out-of-stop range signal (e) is not output; 
and 

a voltage detection circuit (88, 89, 90) config- 
ured to reset said holding circuit (81 ) when a 
terminal voltage of said capacitor (83) is not 
lower than a predetermined value. 

11. A positioning apparatus according to claim 2, char- 
acterized in that said drive condition determination 
circuit (10) conprises: 

a first holding circuit (112), which has a set 
input and a reset input which is given a priority, 
the first holding circuit receiving a reset signal 
when the out-of-stop range signal (e) is not out- 
put; 

a second holding circuit (113), which has a set 
input which is given a priority and a reset input, 
the second holding circuit receiving an output 
from said first holding circuit (1 12) as a set sig- 
nal and outputting the drive permission signal 
(g): 

a time constant circuit (101, 102) having a 
capacitor (102); 

a charge/short-circuiting circuit (103, 104) con- 
figured to set said capacitor (102) in a charge 
state when at least one of the out-of-stop range 
signal (e) and the drive permission signal (g) is 
output, and to short-circuit said capacitor (102) 
when both of the out-of-stop range signal (e) 
and the drive permission signal (g) are not out- 
put; 

a first voltage detection circuit (106, 108. 109, 
110) configured to set said first holding circuit 
(112) when a terrriinal voltage of said capacitor 
(102) is not lower than a first predetermined 
value: and 

second voltage detection circuit (107, 108, 109, 
110) configured to output a reset signal to said 
second holding circuit (113) when the terminal 
voltage is not lower than a second predeter- 



11 

BNSDOCID: <EP 0773488A2_I_> 



21 



EP 0 773 488 A2 



mined value. 



10 



15 



25 



30 



35 



40 



45 



55 



12 



BNSCXX;iD: <EP 0773488A2J_> 



EP 0 773 488 A2 



< 

O 





So 
< o 



13 



BNSDOCID: <EP 0773488A2_I_> 



EP 0 773 488 A2 




EP 0 773 488 A2 




d 




o 



00 

O 

LU 

a. 



COMPARISON 
CIRCUIT 





i i 




o 




15 



BNSDOCID: <EP 0773488A2_L> 



EP 0 773 488 A2 



X -i X 



X -J X 



d 




16 



BNSOCXID; <EP 07734e8A2J_> 



EP 0 773 488 A2 










IVE 


CUI 




a: 


Q 


0 





OX) 

z: 
o 



o 




2: 

g 

H 

o 
z: 

CO 

a. 



COMPARISON 
CIRCUIT 









0 



O 
< 

a. 

O 



UJ = 



00 00 o 



5 o 

a: CO 

< o 

E- a. 



17 

BNSDOCID: <EP 0773488A2J_>~ 



EP 0 773 488 A2 




EP 0 773 488 A2 




— wwvw 



H 
ZD 

a: os: 



> 



d 



z 
g 

H 

O 

o o 

oi 



\ 



(N 



O 

< 

a. 
O 
h- 

O 



oo 




^COMPARISON CIRCUIT 



H U3 S 
00 CJ 



CO 

< o 



Z 

o 

N 



2 



O 
P 

O 
a. 



7L 
oo 

Cu 



19 

BNSDOCID: <EP 0773488A2_l_> 



EP 0 773 488 A2 




d 

PL. 



vo I 



3 




COMPARISON 
CIRCUIT 



O 

z: 
< 
or: 



H UJ S 
00 00 CJ 



O 



O 
< 



o 

00 

O 

Qu 



21 

BNSDOCID: <EP 0773488A2_I_> 



EP 0 773 488 A2 



X -) X -J I 



o 



SO 



? -4-4 J 



o 

< 

a. 

O 

O 

o 



at) 
h- 

< 
J- 

or> 

m 
> 

Q 



CM 

O 

CO 
CO 

a: 

Ow 

> 
5 



22 

BNSDOCID: <EP 0773488A2_L> 



EP 0 773 488 A2 




-wvww- 



a: a: 



o 



2: 

o 

< 
u 

z 
o 
p 



o 

< 
o 



"2" 

O 

CO 

52 

tiJ 

a. 

> 



O 

00 a> 



I 



^^i-4COMPARISON CIRCUIT 



< 



UJ = 
00 CO O 



T3 
O 

CO 

O 

f- 

LJJ 
OO 
LU 

a: 



CO 




z 

O 



CC CO 




O 



CO 0^ 



fvw- 



OO 

O 




u 
u 

2 
O 

< 
2 

a: 

15 
o 

z 
o 

Q 

z 
o 
u 

u 
> 

Q 



UD 

o 

< 



O 
a. 



23 

BNSDOCID: <EP 07734eBA2_l.> 



EP 0 773 488 A2 




(19) 



(12) 



Europaisches Patentamt . 
European Patent Office 
Off ice europeen des brevets (11) EP 0 773 488 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

07.01.1998 Bulletin 1998/02 

(43) Date of publication A2: 

14.05.1997 Bulletin 1997/20 

(21) Application number: 96117877.9 

(22) Date of filing: 07.11,1996 



(51) Int. Cl.^: G05B 19/23, G05D 3/16. 
B60H 1/00 



(84) 


Designated Contracting States: 


• Satoh, Yoshinori 




DE FR GB 


Yokosuka-shI, Kanagawa-ken (JP) 






• Ureshino, Hiroyuki 


(30) 


Priority: 08.11.1995 JP 314677/95 


Tokyo, 164 (JP) 


(71) 


Applicants: 


(74) Representative: 




NISSAN MOTOR CO., LTD. 


Grunecker, Kinkeldey, 




Yokohama-Shi Kanagawa-ken (JP) 


Stockmair & Schwanhausser 




CALSONIC CORPORATION 


AnwaltssozietSt 




Nakano-ku, Tokyo 164 (JP) 


Maximilianstrasse 58 






80538 Munchen (DE) 


(72) 


Inventors: 




Matsumoto, Takashi 






Yokohama-shI, Kanagawa-ken (JP) 





(54) Positioning apparatus 

(57) A stop range setting circuit (1) sets a stop 
range of a control object on the basis of a target position 
signal, and a PBR (6) detects a present position of the 
control object driven by a motor (5). The comparison cir- 
cuit (2) compares the present position of the control 
object with the set stop range, and outputs an out-of- 
stop range signal (e) and a rotating direction indication 
signal (f) until the control object reaches the stop range. 
The out-of-stop range signal (e) is input to a drive start 
determination circuit (3), and a drive permission signal 



(g) is output to a drive circuit (4) when the out-of-stop 
range signal (e) is continuously output for at least a pre- 
determined period of time. The drive circuit (4) drives 
the motor (5)' in a direction indicated by the rotating 
direction indication signal (f) while the drive permission 
signal (g) is continuously output, so that an instantane- 
ous ON/OFF signal is not input to the drive circuit (4) in 
the presence of external noise. 



FIG.3 



CO 
< 

CO 
CO 

CO 

o 

Q. 
LU 



POSITION ajsTOPKANGI 
TINC 



SETT 
ORCUtT 



§5 



KU I A HNG OIKCCnON INDICATION f 

cL 




OLfT-OF 
STOP 
RANGE 
_i 



PRESEKT IKISniON d 



Primed b/ Xerox (UK) Business Services 
2.15.7/3.4 



BNSDOCID: <EP 07734aaA3_i_> 



EP 0 773 488 A3 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appttcation Number' 

EP 96 11 7877 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages . 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (InLCLG) 



X 
Y 



EP 0 300 722 B (SANDEN CORP) 24 March 1993 

* column 2, line 51 - column 4, line 46; 
claim 1; figures 1,2 * 

US 5 132 602 A (JORGENSEN GARY C ET AL) 
21 July 1992 

* column 6, line 7 - column 8, line 32; 
figures 1,3 * 

US 4 974 776 A (OSHIZAWA HIDEKAZU) 4 
December 1990 

* column 2, line 47 - column 6, line 3; 
figures 1-3 * 

PATENT ABSTRACTS OF JAPAN 
vol. 008, no. 269 (P-319), 8 December 1984 
& JP 59 136815 A (NISSAN JIDOSHA KK) . 6 
August 1984, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 009, no. 182 {P-376), 27 July 1985 
& JP 60 054022 A (MITSUBISHI DENKI KK) , 
28 March 1985, 

* abstract * 

US 5 027 611 A (DDI SHIGETOSHI ET AL) 2 
July 1991 

* column 4, line 4 - column 8, line 51; 
figures 3-5 * 

EP 0 300 761 B (SANDEN CORP) 15 July 1992 

* page 1, line 34 - page 3, line 57; 
figures 1-3 * 



The present search report has been drawn up for all claims 



1-4 
5,6 



5,6 



1-4 



1-4 



605B19/23 

G05D3/16 

B60H1/O0 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



G05B 

G05D 
B60H 



Placa d ««afch ' 



THE HAGUE 



D^e ol completion d the search 

12 November 1997 



Examinef 

Tran-Tien, T 



CATEGORY OF CITEO DOCUMENTS 

X : particu tarty relevant it taken aksne 

Y : partioularly relevant if combined with another 

document of the same category 
A : technologicat baciKground 
O : norvwritten disclosure 
P : intermediate document 



T : theory or principle itndertytng the Invention 
E : eartier patent document, but published on, or 

after ttte filing date 
D : document cited in the application 
L : document cded for other reasons 

& : member of the same patent f arraly, correaponding 
document 



BNSDOCID; <EP 0773488A3_I_> 



